Introduction
For p production in Tevatron I , once every 2 seconds, a single booster batch of 2x1012 protons must be extracted at 120 GeV from the Main Ring at the F17 medium straight section, transported to the Antiproton Source target station, and focussed to a small spot (a= 0.4 mm) on the target. Because of the requirement of bunch narrowing, the momentum spread of this beam will be ± 0.2%; this sets the momentum bandwidth of the extraction channel and beam transport line. The transverse emittance of the 120 GeV proton beam is expected to be 0.2 ii mm-mrad at full intensity.
Additionally, most of the same system will be required to transport and reverse inject an 8 GeV p beam, of transverse emittance 2 it mm-mrad and momentum spread ±0.09%, into the Main Ring.
This last mode of operation can be tested without p's, by extracting an 8 GeV proton beam from the Main Ring and transporting it to the target station: the beam dynamics and orbits will be the same for both cases. This mode of operation is also required to provide 8 GeV protons for commissioning of the other beam lines and rings of the Antiproton Source.
The extraction system at F17 (see Fig. 1 ) was installed and commissioned during January of this year. The beam transport line to the target station was installed during December and January, and commissioned (both for 120 and 8 GeV operation)
during February and March. The following report will discuss the system design and present some of the commissioning results.
F17 Proton Extraction
The dynamics of the process of proton extraction for pbar production is straightforward. kicker is energized to produce coherent betatron oscillations, which result in a beam displacement of roughly -42 mm at F17. Fig. 2 shows the last turn before extraction in the Main Ring.
The extraction channel is formed by two 162" Lambertsons, followed by two 118.14" C-magnets. The extraction magnets kick the beam vertically up sufficiently far that the extracted beam line passes above the next Main Ring dipole. The total vertical distance above Main Ring center at the end of the extraction channel is 9.7". To make room for the system, the Main Ring B2's at slots F17-4 and F17-5 have been replaced with a modified B2, which has twice the number of turns, and which is run in series with the rest of the Main Ring. The layout of the extraction channel is shown in Fig. 3 . The extraction orbit shown in Fig. 2 .I I I1. t.
